
Loading a Paris stage with meat. 

O UT of the chaos of confiicting and 
vague reports from the European bat

tlefi.elds there arises clear and pre-eminent 
the eulogy of the automobile and motor 
truck. Put to the test of war conditions 
for the first time since its invention, with 
the exception of its yery limited use dur
ing the last Balkan war, the gasoline
driven motorcar has more than fulfilled 
the expectations of its advocates. It has 
almost become a tiresome "bromidiom" to 
say that the modern motorcar has been an 
important factor in the rapid concentra
tion and transportation of armies, and 
that but for the motor the Germany army 
could not have succeeded in advancing to 
within twenty miles of Paris in the short 
space of four weeks. Even the most cur
sory reader of the daily press has been 
given to understand that the German at
tack in August was an attack by automo
bile. The attack failed; the armies have 
been locked in Flanders and along the 
eastern frontier of France for months. 
But the automobile has lost nothing of its 
importance. It has simply taken up other 
duties. 

To give in detail all the work performed 
within and behind the battle lines in 
France and in Poland and Galicia would 
require a full issue of the SCIENTIFIC 
AMERICAN. So complete and important is 
the work of the motorcar that there is not 
a siugle military operation without its 
help or without feeling the effect of gaso
line in some of its phases. From hurling 
hea vy guns, machine guns, quick-firing 
cannon and armored cars at the enemy, to 
observing his operations behind the lines, 
carrying fodder and provisions for men 
and beasts; bringing aid to wounded, am
munition for the artiller�' and infantry; 
carrying high officers at express train 
speed between the yariou;; headquarters, 
and capable engineers from point to point 
along the battle line where their presence 
is most necessary, and a host of other in
cidental performances-all are "in the 
day's work" for the modern military auto-
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Chauffeur's port in Belgian armored ear. 

mobile, and will contiiiue until the end. 
Motorcar Resources. 

In speaking of the "resources" in motor
cars in a country it is of course necessary 
to take into consideration that in Great 
Britain the goyernment has not quite the 
same power to commandeer touring cars 
for the army as the Continental g�vern
ments have. The Royal Automobile Club 
and its affiliated organizations have placed 
at the disposal of the British government 
about 15,000 touring cars, with drh'ers or 
owner-drh'ers, and the government itself 
has "impressed" somewhere near 6,000 
motor trucks and has converted about SOO 
touring cars into armored cars by means 
of inclosing the car in thin steel shields. 
These converted touring cars, built to 
carry on an ayerage not more than a,500 
pounds on the chassis, now are compelled 
to carry between 7,000 and 8,000 pounds. 
with the result that crystallization and 
brealmge of chassis side frames is of 
rather frequent occurrence. In addition 
to strictly military vehicles, the govern
ment has received from private sources 
more than five hundred well-equipped am
bulances, a great number of these being 
mounted on American chassis (Overland. 
Buicl" and Ford). 

In the case of France and Germany, the 
motorbuses and interurban motor passen
ger coaches have proved of tremeI1(lou.' 
value. Germany has an extensive "ystem 
of passenger coach transportation run 
under the jurisdiction of the post office 
"mail coaches." More than �,OOO of these 
sturdy and capacious vehicles have been 
transformed into military vehicles, espe
cially for meat transport to the front. The 
same must he said of the French buses. 
long lines of which may be seen at all 
times several miles behind the battle 
front. 

The military authorities foresaw the 
great Rervice that power wagons in gen
eral were called upon to perfor,m in the 
event of war, and, as in all the leading 
countries, they endeavored to have all the 

The Canadian contingent ou review at Salisbury Plajn, England. The ears were bunt in the United States. 
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Photograph by l\.Ieurisse 

Belgian armored car, showing the revolving turret. 

power wagon trucks including the ones 
used with autobus body, built according to 
the general standard regulations laid out 
by the War Department. In this way the 
trucks of the autobus are in reality a type 
of power wagon chassis which conforms to 
the same standard rules as apply to the 
larger power cars. The Paris 'bus employs 
two different types of motor and truck 
combination, one being designed by the 
Schneider works, the great artillery and 
machine works, and the second by the De 
Dion automobile builders. 

9 

Heavy English armored car, a fort on wheels. 

a bus transporting some of the Algerian 
troops. 

Owing to the careful construction of the 
automobile chassis and motor, the cars go 
through their daily work on the battlefield 
with their heavy loads, and the military 
authorities are more than satisfied with 
their performance. It was considered for
tunate that just within a few years Paris 
had adopted the present extensive autobus 
system, which led to building over a thou
sand cars a short time before the war 
broke out. As to the way the cars stand 
the wear of this hard service, they say it 
is very good, and with the exception of 
three or four cars laid up and four or five 
in repairs all of the great fI.eet of buses 
continue to circulate over the roads. 

Since the war broke out the autobuses 
have entirely disappeared from the circu
lation in the city and the whole numbe,r 
of these cars has been enrolled from the 
very outset of operations in the carefully 
planned service for supplying provisions 
to the army on the field. No less than 
1,100 buses were thus available, and they 
are now engaged in following the troops 
in the course of the battle. About 900 of 
them were taken for the transportation of 
fresh meat in quarters, and the inside of 
the vehicle was quite transformed by tak
ing out all the seats and partitions so as 
to leave a roomy space for holding the 
quarters of beef, these being, as a rule, 
hung upon hooks from the roof. A single 
autobus can hold a very large number of 
pieces, so that the whole fleet is able to 
handle enormous quantities of meat, such 
as are needed for the immense number of 
troops engaged in the war. The remainder 
of the yehicles, or about 200, are designed 
for the transport of troops, and this can 
be done in a very rapid manner on occa
sion, either to help out the railroad or i n  
other cases where railroad facilities can
not be had. Again, for emergency cases 
or rapid maneuYers, a considerable num
ber of troops can be instantly sent to a 
certain point of the battle either in auto
bus or on other kinds of power wagon, and 
this might often change the issue of 
events. It is also probable that a few of 
the buses are fitted out for ambulance 
work, and one of our photographs shows 

Motor truck fitted with an electric generator for field use. 

Turning to the question of transporting 
the food supplies for the troops, and espe
cially the handling of quarters of beef, 
the present organization is excellent. 
Large troops of cattle follow the armies 
oyer the roads and are convoyed by sol
diers. At the headquarters where the 
troops are stationed a suitable place 'is 
selected in a town or village or at any 
chosen spot along the route and improvised 
abattoirs are installed, usually in build
ings and grounds, where the mobilized 
butchers are at work slaughtering cattle 
and cutting up the beef in quarters. From 
the abattoirs the autobuses receive the 
meat, which the soldiers load upon the 
vehicles in rapid order; then the fleet of 
cars start off upon the road to a point 
lying nearest the battlefield. Here the 
meat is changed over to the covered army 
horse wagons of light build, and these are 
able to travel oyer fields or other ground 
so as to reach the rear of the fighting line; 
then the army cooks receive it and proceed 
to prepare the rations for the men. 

Photograph by l\.IeuTiI>8e 

Watching the Motor at Work. 
The popular conception of lines of in

fantry in trenches, interspersed with 
motor convoys loaded with ammunition, 
etc., is pure folly. Motor convoys are miles 

German prisoners conveyed by motor truck to Chiilons sur Marne. (Concluded on page 32.) 

Photograph by !tleurisse 

Convoy hiding in the woods from a hostile aeroplane. Carrying supplies to the British troops. 
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The Motor T ruck of Peace 
WiD Supplant the "W ar-Priced" Truck Horse 

The Electric T ruck is the Motor Truck of 
Peace. In England, France and Germany, where 
about all the gasoline automobiles, motor trucks, 
taxicabs and motorcycles have been comman
deered and every horse that can stand alone 
appropriated by the government, the Electric 
vehicle, and particularly the Electric Truck, has 
remained right in its own home town and been 
kept very, very busy. 

. 

The Electric Truck is the Motor Truck of Peace. It 
is not elected to compete in the army trials, but it is 
favored in the moving of smokeless powder, dynamite 
and other things of an explosive nature; even gasoline. 
Twelve U. S. Navy Yards use G. V. Electrics because 
they are cleaner, safer and more efficient about the 
yards. No danger from explosion when among cotton, 
oils, waste, etc. The Electric enjoys the preference in 
freight sheds, in the cotton warehouses and about our 
big textile mills. It can be taken up in elevators and 
loaded and unloaded among excelsior, etc. Sanitary, too. 

The success of Electric Trucks is not yet measured by the number in 
use, but in the efficiency of those at work. The more scientific 
motor trucking becomes the more Electric Trucks you will see in service. 

Why Not "Team With Electricity"? 
The War will take away from 100,000 to 250,000 high grade horses 

and mules to Europe. This means that the clean limbed animal you have 
been paying $250 for will cost you $300 or even more by, say, next 
Spring. Again, 15,000 horses, worth $3,250,000, died in the city of 
New York alone in 1913. Thousands more died from glanders, heat. 
and broken limbs in other cities. Then, too, it costs 90 % more to feed 
a horse in the city than it did ten years ago. 

Five-ton G. V. Electric equipped with winch, operated by current from the same 
battery which drives the truck. 

Why notteam with Electricity? It's coming, as sure as taxes. First we 
had man power, then animal power, water power, gas power-then Electric 
power. Look at the trend! Look at the 9000 Electric Trucks in a few cities. 

G.V. ELECTRIC TRUCKS 
Excel Everything In Their Field 

There are several makes of good Electrics, but there is only one 
G. V. Electric. 

Built first in 1901 and �tandardized in 1907, G. V. Electrics are now used 
in 42 of the 48 states and in 9 foreign countries. Over 4000 used by 126 
trades; hundreds 7 to 13 years old. Six capacities, ranging from 1,000 to 
10,000 pounds. Both worm drive and chain drive in the half-ton class. 

Our 14 years' experience, our large distribution and our ample resources are 
tangible as!;et, to the buyer. We can't afford to sell you a G. V. Electric unless your 
work demands it-bad business for us. You can depend upon us to protect your in
terests in the matter of adaptability as we do our own. 

Buy right and buy now! The Electric Truck is the greatest aid to economy 
in city teaming and light delivery that this century has produced. Investigate. Get.' 
the facts. Get Catalogue No. 101, anyway. 

General 

t8 
Vehicle COrrlpany, Inc. 

1. 
General Office and Factory 

Long Island City, N. Y. 
NEW YORK CHICAGO BOSTON PHILADELPHIA 
Copvrieht. 1914. 

Burton Process of "Cracking" to line, by the thousands of new automobiles 

Make Gasoline I and other calls for "motor spirit," is at-
(Concluded from page 5.) ready met with a means for making sev-

Mr. Burton puts his valve beyond the con- eral cobblestones out of one rock-several 

denser, so that pressure is applied not gallons of gasoline where only one grew 

only to the liquids in the still but to the before. 

gases condensing in the coil. 
In using the apparatus, there is intro

duced into the still a quantity of the re
sidual portion of the paraffine series of 
petroleum distillation-let us say the dis
tillate known as fuel oil, which has a boil
ing point of upward of 500 deg. Fahr. The 
valve is normally closed. Heat from the 
fire-chamber distills the volatile constitu
ents and the resultant vapor courses 
through the pipe and soil, in which they 
are condensed. With the valve tightly 
closed against the escape of the products 
of condensation, the vapors of distillation 
accumulate and exert a high pressure, 
from 4 to 5 atmospheres, upon the liquid 
in the still, raising the boiling point from 
500 or 600 deg. Fahr. to 700-800 deg. Fahr. 
This pressure of the vapors combined 
with their contained heat converts high 
boiling members of the paraffine series 
into low boiling members of the same 
series. The valve is opened from time to 
time to draw off the products of conden
sation into the receiver. The intervals of 
drawing off are sufficiently frequent to 
avoid filling the coil with liquid. In the 
meantime the relief valve is occasionally 
opened to relieve gas pressure near the 
lower end of the coil, which is otherwise 
likely to obstruct operations. 

The resultant gasoline is a product be
longing to the paraffine series, the same 
as the petroleum residue from which it 
was distilled. Mr. Burton makes no at
tempt to account for the effect of the back 
pressure from the extreme end of the con
densed coil upon the contents of the holder 
in preventing transformation of the par
affine series into the objectionable ethy
lene series, but it is the fact that such 
effect ensues. 

This method of distillation is continued 

Military Tactics and the Motor 
(Concluded trom page 9.) 

and miles in the rear of the battle line, as 

far beyond the range of heavy artillery 
fire as possible. Connection with the fir
ing line is maintained by telephone and 
by motorcycle dispatch riders. In fact, 
the latter are pressing the automobiles 
hard for honors in this field. 

It is getting dark. A fog seems to settle 
over the battlefield, the smoke from burn
ing farm houses, haystacks, and-well, 
illld "other things"-hangs like a pall over 
everything. Sud.ienly a sputtering motor
cycle fi.ashes past at a speed of more than 
a mile a minute. In the continuous crack
ling of small guns and rifi.es the noise or 
the racing motorcycle is almost lost. Peer
ing with eyes strained to the point or 
tears into the dim light ahead, his sharp 
electric horn screeching an alarm for
ward, the rider fiashes by, a t every in
stant of his ride fiirting with death, be
cause of the darkness ahead. Suddenly he 
shuts off the gas and slams down the 
brake with all his power. He just man
ages to stop as his front wheel touches the 
rear of a convoy truck going slowly to the 
rear. Past the truck, ordering the driver 
to stick farther to the right of the road, 
he goes, and soon he finds "his" truck de
tachment. An order to the driver in 
charge, and the whole convoy starts for the 
battle lines. The motorcyclist acts as 
guide, so as to insure quick delivery or 
the ammunition needed at such and such 
a place. Each regiment has one or two 
such dispatch riders ready at all times. 
They sometimes get no real rest for days 
at a time, snatching a bit of sleep after 
having fetched one convoy to the point 
needed. 

until what is left is a thin, syrup-like The ammunition column thunders past 
residue, marking the limit of the Burton the watcher on the roadside. Powerful 
process when first patented. It has, how-
ever, been greatly improved since then. In 
the recently perfected process the residue 
is taken to a second still of ordinary con
struction, there to be subjected to heat at 
approximately atmospheric pressure until 
nothing is left in the still but a solid 
residue. The liquid product of this dis
tillation is reintroduced into the first still, 
mixed with a new charge of the original 
fuel oil character, there to be again dis
tilled under pressure. 

The yields of finished gasoline that can 
be obtained by this process vary widely 
with the character of the so-called fuel 
oil, which is used as a raw material. Oils 
derived from crude oil from one section of 
the world give much better results than 
oils derived from other sections. SDme 
oils will give a yield of around 60 per cent 
of crude gasoline distillate, while others 
will not give so much. 

The oil secured by redistilling the prod
ucts from the original distillation are 
more refractory than what might be called 
"fresh" stock. It is therefore impossible to 
give definite figures as regards yields, but 
in Ii. broad, general way it might be stated 
that the process in question will at least 
double the yield of finished gasoline prod
ucts from a given crude oil. 

It should be understood that the gaso
line distillate thus produced, while usable 
in internal combustion engines, is not a 
deodorized product. To render it such re-

gasoline trucks, driven without any regard 
to efficiency or economy of operation
solely with the idea of getting there, and 
getting there as quick as the roads will 
permit. Hardly has the column reached 
its destination when an urgent request is 
received by the commanding general for 
reinforcements to a certain danger point. 
The telephone carries the message to a 
motor column in the rear, and fifty 
motor buses, tractors with two and three 
trailers, all loaded to capacity, rush for
ward. Three additional regiments reach 
the point of danger within a fraction or 
the time it would have taken an old-fash
ioned "orderly" to gallop to the command
ing general on the well-known "hill over
looking the battlefield_" The "hill" in this 
case happens to be a captive balloon fully 
3,000 feet above the trenches. 

A lull in the bombardment. Wounded 
are picked up by the sanitary corps and 
carried to certain collection points in the 
rear of the trenches. Every little while 
motor ambulances call at these points and 
carry away those whom it has been pos
sible to save under the artillery attack. 
The motor ambulances, in the case of the 
French armies, go back to cities in which 
facilities for the treatment of the wounded 
can be found, while in the case of the Ger
man armies well equipped hospital trains 
of twenty-five to thirty coaches wait at 
some convenient gathering point behind 
the battle line, to which point the motor 

quires redistillation and sulphuric acid ambulances carry their loads. 
treatments. 

It is perhaps too early to say what this Stearn. Tractors. 
process will mean to the commercial One of the surprises of the British ex
world or how it will affect the prices or peditionary forces has been the excellent 
gasoline. Mr. Burton's first patent on this showing of the fleet of 110 Foden steam 
process was issued January 7th, 1913, and trucks as heavy tractors. For slow haul
the second, making use of the 35 per cent age of three and more trailers, of heavy 
residue from the first "cracking," was artillery, and as repair wagons with com
issued August 4th, 1914. The fact that plete electrical equipment, these steam 
the Standard Oil Company is using the trucks have given invaluable service. 
process in a plant built for the purpose is They are easily kept in repair and they 
evidence of its commercial and practical burn small anthracite coal as well as 
utility as well as of its scientific interest. crude oil and kerosene. In the first batch 
Logically, if the process itself is as cheap of steam trucks there was considerable 
and economical as it appears to be, the difficulty about fuel, and a whole column 
coming increase of consumption or gaso- came near being Wt'eckW because or the 

© 1915 SCIENTIFIC AMERICAN, INC. 



34 SCIENTIFIC AMERICAN Ja.nuary 2, 1915 
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S-V Truck Tires 

This T ruck Tire 
Wins on the Cost Book 

These 1915 GoodyearS-VTires-pressed onto 
the wheel-now solve the truck tire problems 
that have baffied all makers. Goodyear ex
perts worked 8 years for this triumph; and 
their research costs us $100, 000 yearly. 

They built 74 separate tire structures of this type 
alone. Then 2,100 test tires were made and run. On 
each we kept a careful record of cost and performance. 
Truck owners, also, tested these tires by the side of 
others. 

These tests all prove conclusively that this is the final 
truck tire men have sought from the first. 

Cut Cost 5 Ways 
Note these definite economies that Goodyear S-V 

Truck Tires bring-

Reduce Tire Mile Cost-by giving 10% more available tread 
rubber. 

Reduce Cost of Mounting Tires 75% to 85%-by ending 
preliminary work on wheels, ending the purchase of metal bands, 
flanges, bolts and wedges. 

Save Cost of Carrying Excess Weight-by abolishing these 
metal fastenings on all four wheels. 

Reduce Depreciation-by correct cushioning; both the truck 
and load are protected .. 

Save Power-by means of Goodyear design and compound. 

Keep Trucks Going 
Every minute a truck is moving means money. 

Wrong tires cause costly "/ayups" -the time it takes 
to apply them, time for after-adjustments, time for fre
quent renewals and repairs. 

Goodyear S-V Tires never do that. 
They are applied in 5 or 10 minutes. No tinkering 

to make wheels conform-no fastenings to buy---,no 
boring bolt holes. 

For Goodyear experts discovered a process 
welds in life-long unit the soft rubber tread, hard 
ber backing and channel steel base. 

See What Users Say 

that 
rub-

Write today for letters from truck owners, cost facts and full 
particulars. You owe this to your business. For you lose dollars 
every day you delay. Address Desk 132 

The Goodyear Tire & Rubber Company, Akron, Ohio 
Makera of Goodyear Automobile Tirea 

We make Demountable Block Cuahion and other Typea of Truck Tirea 

'1 dem;e columns of smoke given off by the 
steam wagons. The German artillery, 
more than seven miles away, got the range 
of the smoke column and big shells 
dropped amid the convoy, wrecking three 
of the Fodens and damaging others se
verely before the trouble with the fuel 
could be remedied. Besides the big fleet 
of 110 Fodens, there are about 80 other 
steam trucks, of four different makes, in 
use behind the battle lines. For slow, 
heavy tractor work the steamers are pre
ferred to the 50 and 100 horse-power gaso
line trucks. Generally a complete fleet of 
steam wagons consists of about thirty 
vehicles, including a few trailers, a repair 
wagon, a 1,OOO-gallon water tank wagon 

LEGAL NOTICES 

'PA'l'ENTS 
1£ you have an invention which you wish to 
patent you can write fully and freely to M unn 
I'd Co. for advice in regard to the best way o£ 
obtaining protection. Please send sketches or a 

model of your invention and a description of 
the device. explaining its operation. 
All communications are strictly confidential. 
Our vast practice. extending over a period of 
more than 3ixty years" enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patent. 
is sent free on request. T his explains our 
methods. terms. etc .• in regard to PATENTS. 
T RADE M ARKS . FOREIGN PATENTS, etc. 
All patents secured through us are described 
without cost to the patentee in the SCIENT IFIC 
AMER ICAN. 

MUNN & COMPANY 

with high speed pump installation, stores 
and equipment sufficient to make the en
tire fieet self-sustaining for six months 
under war conditions. The personnel of 
such a fleet consists of one officer, sixteen 3 6 1 B R 0 A D W AY. NEW Y 0 R K 
non-commissioned officers, sixty drivers, Branch Office. 625 F S treet. Washinllton. D. C. 
five mechanics, two boilermakers, two 
smiths, two wheelwrights, two motorcyc'le 
orderlies, and one cook. 

The driver of one of the heavy trucks, 
in a letter to his folk, complains that he 
never knows where he is going. He says 
that a motorcyclist precedes the first truck 
of a column, and the driver of that truck 
has orders to follow the cyclist. The other 
drivers, of course, "follow the leader." On 
one occasion the whole convoy made a 
rush trip which lasted, with few stops, 
three whole days. 

Signal Troublea. 
The old-fashioned signal "halt" called 

by a sentry on the roadside probably will 
have to be amended in some way. On 
numerous occasions drivers of motor 
trucks, motorcycles and swift touring cars 
have dodged death by a hair's breadth. A 
dozen or so are reported to have been 
killed because of the old-fashioned "halt" 
shouted . by a soldier. The sputtering 
motor downs the call, and the first inti
mation the driver of a car gets that any
thing is wrong is a rifle bullet singing past 
his head. Complaints from drivers have 
caused a change in the challenging along 
some of the most frequently used roads. 
A red lantern is waved, and if the driver 
does not stop instantly there;s apt to be a 
vacancy on that particular truck. 

Far-reaching Accidents. 
On what slight chances the safety of a 

whole army sometimes depends was shown 

Classified Advertisements 
Advertising In this column 18 75 ceDe. a line. No 

I .... than four nor more than 12 lin ... BCCept,ed. Count seven words to the line. All orden must be accom· panied by a remittance. 

AGENTS WANTED 
AGENTS. 500% Profit. Free Sample Gold and Silver Sign Letters for store fronts and office windows. Anyone can put on. Big demand everywhere. Write today for liberal ofter to agents. Metallic Letter Co .• 438 N. Clark St .. Chicago. U.S.A. 

BUSINESS OPPORTUNITIES 
A GOOD RELIABLE INSTITUTION wants to manufacture patented articles on a royalty. or make some satisfactory arrange:ment with the inventor. something in the line of brass or elpctrical goods pre· ferred,-or we are in a position to finance a small manufacturer who has not sufficient capital to carry on his bUsiness by buying it outright or by making 

:m&�t��na;:an¥r��e��lt��la��h!ct��.:,.at�"!��oJ� Box 773. New York. 
MARKETING INVENTIONS 

IN CONNECTION with the developments of its own laboratories the undersigned is willing to consider any meritorious inventions ready for the, market. es-
R�::IlY l����e��r,g ctgp��trr p�fen��d �;��:;,'t1 Laboratories. McCormick Mfg Co . . Dayton. Ohio. 

PATENTS FOR SALE 
PA T E N T ON IMPROVEMENT in Water Meters. particularly that class known as the disk meter. where disk revolves about center. and having a bearing to prevent any sediment settling. Address Charles Urkevitc. 30 Story St .• South Boston. Mass. 

ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
be set up at home. Scientific American Supplement 
155l. Price 10 cents. For sale by MUDD & Co .. 
Inc., and all newsdealers. 

in the early part of September .during a against complicated and ove,. 
retreat of a French division to another r.:;,� !':':r_c�,bl������e���: 
fortified position. There ,vas only a sin- ::��l:Oa!�

e
e;;���e�ith far leu 

gle road of medium width, along which Send for Booklet 
The Holtzer Cabot Electric Co. 

the swift retreat was made. A desperate Ill. 

attack of the Germans in greatly superior ������������������� 
numbers was launched at this point, and 
the whole division took to the motors for 
rapid withdrawal. At the high speed 
made, one of the big trucks near the head 
of the column skidded and upset, pitching I 
its load of heavy cases of ammunition into 
the road and bloCking it completely for 
all vehicles. It took forty-five minutes to 
clear the debris, and in that time the Ger
man artillery dropped hundreds of shells 
into the surging mass on the road. Four

teen heavy trucks had to be abandoned, 
after having been rendered useless by re
moval of important parts. Almost a thou
sand men were killed and three times that 
number wounded-all because a truck 
skidded at the wrong time! 

In another case reported from Belgium, 
a motorcycle orderly guiding an ammuni
tion train to its destination was struck by 
a small piece of shrapnel in such a man
ner as to make him lose control of the 
wheel. He crashed into a tree on the way
side and was knocked unconscious. The 
accident happened shortly belore a cross
road point, and the motor column at
tempted to go ahead without the guide. 
The wrong road was chosen, and the eol
umn brought up a half hour later at the 
field kitchen station belonging to another 
army corps. Nearly ten miles away a 
regiment w�s out of ammunition and had 
to withstand a withering fire from the 
enemy without being able to reply ef
fectively. 

The Rubber Tire ProbleJn. 
Except Oil the fast cars used by the of

ficers, pneumatic tires are strictly tabooed. 
Even on motor ambulances the solid rub-

50 light Dynamo 
$55 on payment of 
$5 per month. 

-Commonwealth Avenue. Boston. near Massa
,chusetts Avenue car lines and subway station. 

W1f.1'1!Iisliurliu!' )loslou lious!' 
Some globe trotters have been good 
enough to say that the Puritan is 
one of the most attractive and home

,like hotels in the world. 
Wholly Reasonable Rates 

Our illustrated booklet wIll be malled on receipt of your 
c.,d. S. A. COSTELLO, MANAGER. 

LAW 
High-Grade 

Instruction by 
Correspondence 

Prepar�8for 
/he Bar 

Four Courses: College, Post-Grad
uat�, Business Law and Bar 
Examination Review, Improved 
Methods; Standard Text- books. 
Leading Cases; Lectures; Moot 
Court; Brief-Writing; Practice; 
Degrees .  Classes begin eat;"h 
month4 Actual daily lessons. Not a "book-selling concern" but a 
recognized Law School 

ApprfWed by Bench and Bar 
Write today for Catalo� giv
ing the Rules for AdmIssion 
to the Bar and showing the 
Requirements in each State. 

Chlc.co Corre.pondence 
School of Law 51D Reaper Block Chlcaco 
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ALL good batteries are efficient when new. Bu t 
experience proves the average life of storage 

batteries in starting and lighting service to be from 
nine to thirteen months. Many do not last as long. 

Experts Say Impossible 
A prominent manufacturer of starting and lighting systems recently said a 
battery giving even 5 % more efficiency would be almost revolutionary. 

Victor S. O. S. Batteries will give 25 per cent. to 50 per. cent. 
more efficiency After Six Months' Service than any other lead 
plate battery now on the market, and their life is twice as long 

ALL CLAIMS PROVEN 
A VICTOR S. O. S. 6 VOLT 100 AMPERE 
hour battery in actual service for 17 months 
was tested. abused and tested aaain as 
follow.: 
WAS OVERCHARGED AND OVERHEA T
ED AND ENTIRELY DISCHARGED WITH
OUT ANY INJURY WHATEVER. (This 
was done not once but many times.) 
STOOD IDLE FROM DEC. 12th, 1913, 
UNTIL APRIL 1st. 1914. RECEIVING NO 
CARE WHATEVER DURING PERIOD OF 
IDLENESS. AFTER CHARGING IT HAD 
THE SAME EFFICIENCY AS WHEN NEW. 
(Other batteries must be charged and dis
charged once or twice a month when idle or 
they will be seriously harmed and even ruined 
for further service.) 

SEVEREST TEST OF ALL ." 
Nov. 9th. 1914. an expert electrical engineer 
put a dead short circuit across terminats. of 
this same battery and applied a high tlans. 
former test to reverse polarity of battery. 
After having same on for more than'i one 
minute battery was tested with a 'meter. and 
found to be in first c1asa condition. 

. 
4 

The battery was then disassembled to' see 
effect on the plates .. 

PLATES SHOWED NO SULPHATlON �ND 
HAD NOT BUCKLED OR CRUMBLFP IN 
THE SUGHTEST DEGREE. THIS TE�T IS 
THE MOST SEVERE TO WHICH A STOR
"AGE BATTERY CAN BE SUBJECTED. 

CAR MANUFACTURERS. A starting and lighting system is no better than ita battery, 
TEST A VICTOR S. O. S. YOURSELF. 

DEALERS. A VICTOR AGENCY WIll. ENABLE YOU TO POSITIVELY CONTROL 
LOCAL BATTERY BUSINESS. Write or wire for proposition. Immediate action is 
necessary. 

CAR OWNERS. THE LIFE OF VICTOR S. O. S. BATTERIES IS TWICE THAT OF 
OTHERS AND EFFICIENCY DURING LIFE MORE THAN TWICE. YET THE 
PRICE IS NO MORE. OUR LITERATURE IS INTERESTING. A postal brings i�. 

VICTOR S. O. S. BATTERIES FOR STARTING AND LIGHTING. LIGHTING. HOUSE 
LIGHTING AND IGNITION. 

VICTOR STORAGE BATTERY CO., 2300 Fourth Ave., ROCK ISLAND, ILL. 

The Three Great \V ar Nuntbers 
OF THE 

SCIENTIFIC' AMERICAN 
With hundreds of illustrations and accurate data concerning

' 
the great European War. the Armies, 

Navies, Ports, Aeroplanes. and Submarines of the various Natioris, together with descriptions of their 
methods 01 fighting. Every article written by an expert authority., 

THE PRICE OF THESE NUMBERS IS 25c EACH. THEY ARE INCLUDED IN THIS 

SPECIAL TRIAL SUBSCRIPTION OFFER 

.................................... Sixteen numbers of the Scientific American and 
S. A.Coul-'Oll 

Mum & Co .• Inc. \'" 36111n>adwoJ. New YIIIi< City .... 
Enclosed find *1.00; 'le-nl! .... 

me "Scientific Amt:rkan" tor ... 
Ibteeu wet!ks .aud {"Opit:s Qf W::l,r .... 
lS!!:u�s. NO!J. 1, '1 .n,i 3. \'. 

three War Numbers. 25c each. all for 

One Dollar 
Every i .. ue .)1 the Scientific American from now on until the end 01 

. the War will contain authoritative illustrated articles on the War and 
""

" the progress of the contending Armies and Navies. 
Name ..................... ... 

\. Clip and fill in the coupon now. Send it with $1.00, money 
\. or postal order. You will want to preserve th�se important 

Address . . . . . . . . • • . . . . . • • . . • • •  """
" 

numbers 01 the Scientific American. 
'. 

P. 0 . . . . . .. . . . . . . . . . . . . . . . . ... . . \\ 
...... 

one year (52) numbers including War Number •• $3.00 

MUNN & CO., Inc., Publishers 
361 Broadway New York City State • • • • • . . • • • • • • • • • • • • • • • • • • • • • • • •  \. 

MOTOR CAR RESOtJRCES.* 

Type of 
Motor Car 

Great 1<'rance Russia Belgium Servia 
Brit,aln 

------ 1 --- 1----1--- --- ---
Armored Cars ....... . 500 500 200 50 ....... . 

Ger-

--i Austria- ! Turkey 
many Hungary 

1 .000 100 

-------1---1------ --- --- 1---1--- ---
Other Heavy Trucks . . 18.000 15.000 500 200 50 15,000 3,000 300 

------ 1----1----1------
Gun Tractors ....... . 150 300 ........ ........ ....... . 500 200 
--------1----1----1----1--- --- --' -1---1---
TouringCarsAvaiiable. 250,000 95,000 15.000 10.000 100 60,000 20.000 500 

--- --- --- --- --- ---1----,:-:-::--1 Special Army Vehicles. .. . . . . . . 300 100 50 . . . . . . . . 1.000 500 
• 

* These figures have been compiled from the latest available official statistics. combined with 
estimated new production by companies under military control; estimated waste of the first four 
months of the war. calculated on the basis of 30 per cent of the total in use in September; and the 
reported supplies of British cars to Russia and American cars and trucks to Great Britain. Russia 
and France. The figures make no claim of absolute correctness. but are merely as close estimates 
as an "outsider" IS able to make at this time. They cannot be far out of the way. 

ber tire is preferred, because of the im- popular esteem, but there has been a not
mense trouble caused by bullets or shrap- able change in propeller shafts. In quite 
nel penetrating the pneumatic-usually at a number of cases, these now are tubular 
the most inopportune moment. On some of instead of solid. Hence. they are at once 
the British armored cars twin pneumatics lighter, stiffer and less liable to the whip· 
are used on the rear wheels, but in the ping which may constitute a grave evil 
majority of cases solid tires have been 
mounted. Safety in this case is preferred 
to a certain degree of comfort. 

In one of the dispatches sent by Gen. 
French to the British government, em
phasis is laid on the necessity of having 
enough spare tires for all sizes of wheels. 
A whole fi.eet of trucks had to be aban
doned and scrapped during the wild 

Counterbalanced cran kshaft_ 

in some of the modern long wheelbase 
vehicles. 

In methods of filial drive. the wor� 
there were no extra tires for the trucks! scarcely has made any advance, though 
Motor truck experts now at the front cal-

scramble across northern France because 

culate the destruction of vehicles at about 
60 per cent of the total, figuring that not 
more than 40 per cent of the motor trucks 
sent to the front will ever return in con
dition to be useful for anything else. The 
estimate of the. British is slightly higher, 
reaching nearly 70 per cent, while that of 
the Germans is less than 50 per cent. Sev
eral hundred good British and more than 
a thousand French and Belgian trucks are 
reported to have been repaired by the Ger
mans in the big F. N. and Minerva auto
mobile factories in Belgium. The Minerva 
plant, especially, has proven of great 
value to the invading army, because of its 
location at Antwerp, so near the scenes of 
fighting. 

Special Equipment. 

Among the special types of vehicles em
ployed in the campaign are a number of 
200 horse-power motor plows' which dig 
trenches three feet deep faster than a hun
dred men can dig them with spades. Huge 
steam tractors with regular roller wheels 
for smoothing roads are used for pulling 
the' heaviest weights, while caterpillar 
tractors, of the type made in Iowa and 
Illinois, pull the heaviest siege guns. 

one maker has adopted it during the year. 
In the commercial vehicle and electric 
passenger vehicle fields, however, it stead
ily is coming into more extensive use. 
But in the gasoline pleasure vehicle field 
the combination worm and bevel gear, or. 
as it is styled, the spiral bevel gear, an
swers practically all of the requirements 
of the worm gear, but offers few if any 

Spiral bevel gear_ 

of its disadvantages in the way of manu
facturing difficulties and mounting prob
lems. 

Still another place where the promise 
of last year has been lived up to is in 

Searchlight wagons are used exten
sivel�·. "orne with acetylene and some with 
electric lights; powerful trucks equipped the spring suspension. The cantilever type 
with electric dynamos for charging wire of spring, which last year first became at 
entanglements with high-voltage electri- all common when a number of makers 
city; aeroplane towing and repair wagons; adopted it all at once, has become still 
swift. small mail delivery wagons, "cyk- more common and now has taken a firmly 
lonettes" on the German side; light four- intrenched place in the industry. Its de
wheelers on the side of the Allies. 

Military tactics to-day may be said to 
rely pre-eminently on the motor and its 
speed. Attacks reaching forward at the 
rate of thirty miles a day are no novelty 
in 1915. Retreats, in complete order, at a 
speed of fifty miles a day would have 
been called impossible by military men 
twenty years ago. The motorcar ha" revo
lutionized warfare. In its complete de
struction of all the lore of centuries re
garding militar�' tactic,.; it has proved as 
ruthless as the much talked of 42·centi
meter Riege gUll of the Germans has to the 
fortresses of the past century. The cantilever spring. 

The Car of 1915 monstrated (>fficiency, coupled with the 
(Concluded from 'Page 10.) worthy fact that it ("()"b; less thnn other 

of counter-balancing his crank"hafts. Hystems using more material to ohtain a 
This lightening and balancing has eome Himilar re,.;ult. ha,.; hrought it to the at

as a matter of course, for it is absolutely tention of the industry. 

essential in view of the higher piston These are some of the things that dis-

speed of the modern motor. tinguish the car of 1!HG from the ear of 

In gearsets, not a great deal of change 1914. though they are not all. 'rhey are 

is noticeable; it is significant of changes a following out of the various tend

that may come, however, that one maker encies which wade themselves apparpnt a 

has adopted a type in which all gears not year ago at this time. They are nearly 

in use remain idle and not idly rotating, all little changes for the hettpr, and their 

as is the more usual custom. This, of very smallness, when taken each by itself 

course, reduces both power waste and apart. compels the conclusion that we may 

wear, and may, therefore, be looked upon no longer look for big, revolutionary 

as commendable. Disk and cone e}utches ehanges in an industry so well founded 

hold about their accustomed places in on sound engineering principles. 
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